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CLAIMS : 

A method for identifying nucleic acid ligands 
of a target molecule from a candidate mixture of nucleic 
acids, sard method comprising: 

a) \ preparing a candidate mixture of nucleic 
acids, said \fiucleic acids containing photoreactive 
groups ; 

b) contacting said candidate mixture with said 
target moleculk, wherein nucleic acid sequences having 
increased affinity to the target molecule relative to the 
candidate mixture form nucleic acid-target molecule 
complexes; 

c) irradiating said candidate mixture, wherein 
said nucleic acid-u^rget molecule complexes 
photocrosslink; 

d) partitioning t^ie crosslinked nucleic acid- 
target molecule <zfompldxes fitom free nucleic acids in the 
candidate mixture; and) 

e) identifying tfie nucleic acid sequences that 
photocrosslinkea>^te^the V&rget molecule. 

2. The method cp\ claim 1 further comprising the 

step: 

f) repeating step^yb) through d) ; and 

g) amplifying the nucleic acids that 
photocrosslinked to the target molecule to yield a 
mixture of nucleic acids enriched in sequences that are 
capable of photocros si inking tWe target molecule* 

3 . The method of^claimV wherein said 
photoreactive groups are selected ^rom the group 
consisting of 5-bromouracil, 5-iodouracil, 5- 
bromovinyluracil , 5 - iodovinyluracil ,\ 5 -azidouracil , 4 - 
thiouracil, 5-bromocytosine, 5-iodocytosine, 5- 
bromovinylcytosine, 5-iodovinylcytosirffe, 5-azidocytosine ( 



WO 95/08003 



PCT/US94/10562 



-91- 



8-azidoadenine, 8-bromoadenine, 8-iodoadenine, 8- 
azidoguanine, 8-bromoguanine, 8 - iodoguanine , 8- 
azidohytsoxanthine , 8 -bromohypoxanthine , 8 - 
iodohypoKanthine , 8 -azidoxanthine , 8 -bromoxanthine , 8 - 
iodoxantBine, 5-bromodeoxyuracil, 8-bromo-2'- 
deoxyadenine, 5-iodo-2' -deoxyuracil , S-iodo-2' - 
deoxycytosme, 5- [ (4-azidophenacyl) thio] cytosine, 5- [ (4- 
azidophenacyLL) thio] uracil, 7-deaza-7-iodoadenine, 7- 
deaza- 7 -iodoguanine, 7-deaza-7-bromoadenine, and 7-deaza- 
7-bromoguanin^. 

method of claim 1 wherein said target 
molecule is a protein and removal of the target protein 
from the nucleic acid- target molecule complex is achieved 
by proteolytic digestion. 



5, The 
acid ligand is cc 
activity of saidj 



khtod 
>ab A of 



Laim lj wherein said nucleic 
trfying 



Cng the biological 



targery molecule . 



identifying photocrosslinking 
arget molecule from a 
acids, said method 



6 . A nu 
nucleic acid ligands of a 
candidate mixture of nuclei\ 
comprising: 

a) preparing a candidate mixture of nucleic 

acids; 

b) contacting said candidate mixture with said 
target molecule, wherein nuclei* acid sequences having 
increased affinity to the target\molecule relative to the 
candidate mixture form nucleic ac^d- target molecule 
complexes; 

c) partitioning the increased affinity nucleic 
acids from the remainder of the candidate mixture; and 

d) amplifying the increased \affinity nucleic 
acids to yield a ligand-enriched mixtuVe of nucleic 
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acids \ whereby nucleic acid ligands of the target 
molecuAs may be identified; 

s) incorporating photoreactive groups into said 
increaseckaf f inity nucleic acids; 

f) \ repeating step b) 

g) \ irradiating said increased affinity nucleic 
acids, where\n said nucleic acid- target molecule 
complexes phoqocrosslink; 

h) reheating step d) and e) . 

7. A method for identifying a disease comprising 
producing a nucleate acid ligand by the method of ,claim^ 1 
to a target molecule specifically associated with said 
disease . 



8. A method ©f treating a disease comprising: 

a) identifying a imsleic acid ligand to a target 
molecule associated witA a disease through the method of 
claim 1; 

b) introducing a\nucLpic acid ligand in a 
patient; 

c) administering^MOtoreactive molecules wherein 
said expressed nucleic acid Mgand contains photoreactive 

groups; and 

d) irradiating said Wtient , wherein said 
nucleic acid ligand crosslinks a target molecule, 

9. A method for identifying nucleic acid ligands 
able to crosslink a target moleculfe comprising the method 
of claim 1 followed by steps b) through d) of claim 6. 



10. The method of £laitn^6 wherein step a) is 
conducted with a candidate mixture of Jmcleic acids 
containing photoreactive groups. \ 
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Nucleic acid ligands able to crosslink the 
target mol^ule produced by the method of claim 1 
comprising oneNqr more photoreactive groups^ ■ — -~ 

12. The nucr^ic acid ligands of-^^^lm^ll further 
comprising one or more laf the photoreactive groups 
selected from the group setL forth in claim 3. 



13\ Nucleic acid ligand^ able to crosslink the 
target molecule produced by the method of-^la$gp6 
comprising one or more photoreactive groups. 

14. The nucleic acid ligands of ela im 13 further 
comprising one\or more of the photoreactive groups 
selected from tne group set forth in claim 3. 

15 . Nuclaic acid ligands able to crosslink the 
target molecule produced by the method of ^^aim^9 
comprising one or m©re photoreactive groups. 



16. The nulcle^c^cid ligands ©f^claimJLS further 
Fiore\0f: the photoreactive groups 
set forth in claim 3 . 



comprising one or 
selected from the 



17. A method f3r\ identifying nucleic acid ligands 
from a candidate mixture of nucleic acids, said nucleic 
acid ligands being a liganq of a given target molecule 
comprising: 

a) preparing a candidate mixture of nucleic 

acids ; 

b) contacting said candidate mixture with the 
target molecule, wherein nucleia acids having increased 
affinity to the target molecule Sprm nucleic acid-target 
complexes ; 

c) partitioning the increased affinity nucleic 
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acids ijrom the remainder of the candidate mixture, said 
partitioning step resulting in two dif f erentiable nucleic 
acid poous; and 

d\ amplifying the increased affinity nucleic 
acids to yield a ligand-enriched mixture of nucleic 
acids . 

18. \he method of claim. 17 wherein step c) 
consists of 

a first cDNA extension with a nucleic 
acid polymerase\such that full length cDNA is not 
obtained from said increased affinity nucleic acids 
forming nucleic acid-target complexes;, 

(ii) Aemoval of the target molecule; and 

(iii) a second cDNA extension with a nucleic 
acid polymerase, whefelriNcDNA is synthesized from said 
increased affinity nucleic Vcids . 



19. Thel method\^f^L*i^ wherein said nucleic 
acid polymerase Vs selected from the group consisting of 
DNA polymerase, RRA^jDgl^Taerase, reverse transcriptase, 
and Qp-replicase. 

20. The method of oiaiffi»-l^ wherein said first 
cDNA extension step is performed in the presence of chain 
terminating nucleotide triphosphates and said second cDNA 
extension step is performed in the absence of chain 
terminating nucleotide triphosphates, wherein only the 
cDNA product from the increased^ affinity oligonucleotide 
is amplifiable by PCR. 



21. The method of claim i8, wherein said first 
cDNA extension step is performeri in the presence of four 
dNTPs, followed by removal of saidY ar 9 et / an< * said 
second cDNA extension step is performed in the presence 
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of modified nucleotides resistant to enzymatic cleavage 
by restriction enzymes, single- or double-stranded 
nucleases, or uracil DNA glycosylase, and incubation of 
the cDNA ^products with a nuclease enzyme. 

22. \ The method of~-eLa Jjn 13 , wherein said first 
cDNA extension step is performed in the presence of 
modified nucleotides that allow retention of the cDNA 
product on an>affinity matrix, and said second cDNA 
extension step Y s performed in the presence of the four 
dNTPs, wherein oDNA synthesized from free or low affinity 
oligonucleotides Y s removed by retention on an affinity 
matrix. 



23. The method of claim^S, wherein said first 
cDNA extension step^s^Pf rformed in the presence of four 



dNTPS, and said s 
in the presence of 
retention of the 
wherein cDNA synth 
oligonucleotides is 
matrix. 



bond cDfl 



extension step is performed 
modified Viucleot ides that allow 
NA pryoduclfyon an affinity matrix, 
increased affinity 
by retention on an affinity 



tized 



remove 



24 . A method for identifying nucleic acid ligands 
from a candidate mixture of nucleic acids, said nucleic 
acid ligands being a ligand of^a given target molecule 
comprising: 

a) preparing a candidate mixture of nucleic 

acids; 

b) contacting said candidate mixture with the 
target molecule, wherein nucleic aaids having increased 
affinity to the target molecule for\ nucleic acid-target 
complexes; 

c) partitioning the increased affinity nucleic 
acids from the remainder of the candidate mixture, said 
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Loning step comprising 

(i) a first cDNA extension with a nucleic 
:id polymerase in the presence of dNTPs sensitive 

chemical cleavage; 

(ii) removal of the target molecule; 
^ (iii) a second cDNA extension with a nucleic 

acid^polymerase in the presence of modified 
nucleotides resistant to chemical cleavage; 

r) incubation of said first and second cDNA 
10 extensibn products with a nucleotide degrading 

chemical; and 

d) amplifying the increased affinity nucleic 
acids to yield a Yi9 anc *-enriched mixture of nucleic 
acids . 

15 

25. A methdd^Eo istolate single-stranded nucleic 
acids comprising 
a) prep* 

acids; 

20 b) contai 

target molecule, where! 
affinity to the target mi 
complexes; 

c) partitioning (the increased affinity nucleic 
25 acids from the remainder on the candidate mixture, said 

partitioning step including\primer extension inhibition 
wherein two different iable ct)NA pools are generated; and 

d) amplifying the increased affinity nucleic 
acids comprising 

30 (i) amplifying thfe increased affinity 

nucleic acid ligands wita a 5' PCR primer, wherein 
a ligand- enriched mixtureXof truncated, double - 
stranded nucleic acids is produced; 

(ii) asymmetric amplification of the 

35 truncated, double-stranded nucleic acids with a 




idate mixture of nucleic 



d candidate mixture with the 
.ucleic acids having increased 
ecule form nucleic acid- target 
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scond 5' primer, wherein a ligand-enriched 
e^pngated, single -stranded nucleic acid mixture is 
produced. 



26. \A method for identifying double -stranded 
nucleic acid \ligands from a candidate mixture of nucleic 
acids, said nucleic acid ligands being a ligand of a 
given target molecule comprising: 

a) preparing a candidate mixture of nucleic 

acids; \ 

b) contacting said candidate mixture with the 
target molecule, wherein nucleic acids having increased 
affinity to the target molecule form nucleic acid- target 
complexes; /A 

c) parti/tioning the increased affinity nucleic 
acids from the remainder at the candidate mixture, said 
partitioning step \ompVising 

(i) incuSating with exonuclease enzyme 
wherein full length double- stranded nucleic acids 
not forming nucl€ ac acid- target complexes are 
degraded and dout le- stranded nucleic acids forming 
nucleic acid- targe Acomplexes are partially 
protected from degradation; 

(ii) removing sa\d. exonuclease enzyme and 
said target; 

(iii) extending said double- stranded nucleic 
acids with polymerase, wherein double -stranded 
nucleic acid ligand-enriched candidate mixture is 
regenerated. 



27. A method for identifying nucleic acids with 
catalytic activity from a candidate fixture of nucleic 
acids, comprising: 

a) preparing a candidate mixture of nucleic 

acids ; 
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second mixture 
nucleic acids. 



said candidate mixture with the 
nucleic acids having increased 
lecule form nucleic acid- target 

the increased affinity nucleic 
of the candidate mixture, said 
comprising 

g an extension primer to the 
said nucleic acids; 
orm^ng a cDNA extension; and 

full length cDNA to yield a 
acids enriched for catalytic 



An automatedl method of identifying nucleic 
acid ligands comprising tjhe \^ethod of^claim^7 wherein 
said nucleic acids are covale}\tly attached to an affinity 
column and said increased affinity nucleic acids are 
reattached to the affinity column, wherein all steps are 
performed in a single reaction vessel. 




